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DETAILED ACTION 
Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 17-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tausig et al (6,31 1 ,759) in view of Kemnitz (5,7778,533). Tausig et al teach that it 
is known to employ thixoforging to make articles which were previously formed by 
forging. Tausig et al describe the process of thixoforging an engine part such as a 
clutch hub, as an example. Tausig et al discuss the advantages that thixoforging has 
over conventional forging, and cites the following: "The forming stresses are up to four 
orders of magnitude lower in the semisolid state for thixotropic materials. It follows that 
more intricately shaped components can be formed in a single step to net or near net 
shape. In relation to conventional forging in particular, this also means that parts can be 
manufactured faster with a smaller number of processing steps and using smaller 
presses. Thixoforming also permits the shaping of otherwise unforgeable alloys." (See 
column 2, lines 5-13 of Tausig et al). "Another obviously important variable is the 
applied load necessary for the deforming (shaping) of the semisolid charge, and this 
may be several orders of magnitude less in thixoforming than is required in conventional 
forging" (See column 9, lines 12-17 of Tausig et al). Note that Tausig et al consider 
thixoforging to be a type of thixoforming. 
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Tausig et al show everything except utilizing the method of manufacture to form a 
piston, and some of the alloys claimed. Tausig et al show that it is old to employ 
stainless steel employing most of the elements claimed in claim 18 in similar 
percentages by weight (see Table 1), as well as an alloy based on Fe-Ni (as claimed in 
claim 24) or an alloy based on Ni-Col (as claimed in claim 25). See the end of Table 1. 
Tausig et al also maintain that a large number of metal alloys may be used in the 
process (see column 5, lines 1-2). Note that it has been held to be within the general 
skill of a worker in the art to select a known material on the basis of its suitability for the 
intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Kemnitz shows a one-piece steel piston formed by conventional forging. The 
problems solved by employing the thixoforging method are problems, which are 
confronted by any article of manufacture, such as a piston, which is made by 
conventional forging, and include requiring many steps, much force, and being limited 
as to choice of alloys. Thus, it would have been obvious to one having ordinary skill in 
the art to adapt the process of thixoforging to make a piston. Pistons formed by forging 
are conventional, as shown by Kemnitz, and the process of utilizing the process of 
thixoforging is a relatively new, but known alternative to forging. Thus, there is no 
inventive step involved in adapting this known process to make a piston, instead of 
employing the conventional process of forging to make the piston, since it solves some 
of the problems of conventional forging techniques, such as providing the ability to 
make the piston in a process that requires fewer steps, with less force, and thus can be 
made more quickly, and utilizing a larger variety of alloys. In addition, with respect to 
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claims 17-23, it would have been obvious to one having ordinary skill in the art to utilize 
the various alloys cited, since it has been held to be within the general skill of a worker 
in the art to select a known material on the basis of its suitability for the intended use as 
a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Response to Arguments 
Applicant's arguments filed 8/10/06 have been fully considered but they are not 
persuasive. 

Applicant points out that the examiner erred in not including all of the claims 
which were intended to be included in the rejection. This error has been corrected. 

Applicant argues that Tausig et al does not relate to a thixoforging process, but a 
thixoforming process. In fact, Tausig et al describe both thixoforging and thixoforming, 
as Applicant defines them. Tausig et al describe thixoforging as a type of thixoforming. 
(see column 1 , lines 45-53) as follows: "Thixoforming processes are further subdivided, 
if rather arbitrarily, into categories according to the conventional metal shaping 
technologies with which they are comparable in terms of general process and especially 
in terms of the actual machinery used for metal shaping. For example, thixocasting is 
based on liquid metal die casting technology, where as thixoforging is mare akin to solid 
metal forging, for example, in the use of vertical forging presses in shaping of the 
articles." 

Tausig et al describe at column 8, lines 1-10: "A typical thixoforming cycle as 
practiced in the present 'open die' approach used in the following Examples and shown 
schematically in FIG. 5 consists of the following steps: (a) billet reheating, in which billet 
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10 is supplied to induction heating means 12 and heated to a temperature between 
the solidus and liquidus temperature to produce a thixotropic material. The 
thixotropic material is prefereably self-supporting (b) billet transfer to open dies, 14, 16 
(c) forging stroke initiation and forming, and (d) removal of thixoformed component (not 
shown)." Although Tausig et al employ the word "thixoformed" the process described 
here is actually thixoforging, according to Applicant's definition of the word. 

Applicant continues with additional arguments that the process shown in Tausig 
et al does not meet the claim language because the casting operation of Tausig is just 
above the liquidus temperature. However, as pointed out previously, Tausig et al show 
more than one process, and one of processes described by Tausig et al does employ 
heating the billet to a temperature between the solidus and liquidus temperature, as 
discussed in the previous paragraph. 

Applicant also remarks that Tausig et al shows a solid fraction of 60 to 80%, 
whereas the present invention the solid fraction can go up to 90%. These ranges are 
close enough to preclude a patentable distinction, even if the range were included in the 
claims, which it is not. 

Applicant includes some remarks about Kruse, which are not relevant as Kemnitz 
has been relied upon as the secondary reference in the present rejection. 

Conclusion 

Note the previously cited reference of Uggowitzer et al (6,547,896) which al 
recites at column 1 , lines 10-20 the following: "The forming of metal alloys in the semi- 
solid state by means of thixocasting, thixoforging or thixopressure injection is gaining 
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significance as an alternative to the classic methods for producing formed pieces by 
means of casting, forging, and pressure injection. Thus, it is now possible to start with a 
material in the semi-liquid/semi-solid state... to manufacture cast or forged structural 
components that meet high quality demands. Particularly when it comes to the 
production of heavy-duty, lightweight metal formed pieces with a complex geometry, 
forming in the semi-solid state offers great economic advantages." 

Note also the previously cited reference of Winter et al (4,457,355). Winter et al 
mention several materials as possibilities for the thixoforging pocess at column 11, lines 
60-64, which recite: The process and apparatus of this invention is applicable to the 
full range of materials as set forth in the prior art including but not limited to aluminum 
and its alloys, copper and its alloys and steel and its alloys." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marguerite J. McMahon whose telephone number is 
571-272-4848. The examiner can normally be reached on Monday- Wednesday and 
Friday, 10am-6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steve Cronin can be reached on 571-272-4536. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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PRIMARY EXAMINER 



